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c c -e> m&mmk r^>t n&t&WL 5 j^ito r a J it r ji> * *> t ;u a - r 

h'Jxf Ji'T^, y-n-7 p Dk';l'7 5>, h 0 - n - -fu tf ;i/7 5 
f jl/7? >\ yi 9 J - AT 5 y „ h'jx^;-;V7?>i WW #tc h 

x?y-^7? ><0<l:^jri3l7;^/-;i'7 5 >^lfJ Lv> 0 

CUnbtt, (A-l) JgLfriSXXf/Zfcit (A- 2) lS&100lti»i:*tLT, ii# 

o. oi~5. owM.u<7)mmx*m^bti2>o 

[0 0 5 3] 

ifc, huIb (c) $Lftt<Dm&^x%>&M i &it*mg, ttzmm^^-yfm. 

t + Vif L< f±^<7)|5|3»#^^$-^^-h75 s -ei^o fc*5, (C) f&ftt (D) 
ti*i^'>itLtli, WiLtf, ^x>|, yvrfflfc, ^^^^ 

bk. ^ o ^ ^at * f mx$> & o 

•1 > <£> 3r V g£3=f L < it-^r<DM^pi$-t Ltli, U i'BJL 'J^Iy-n-yf^f^ 
„ 'JySy^xx^xxr^^^^lXlifti^ox^r^J:?^!^ 
>g|, *^*>^v^ f-A/ji.XxA', ^X^^gg-v- n - -7^^-^-X-r^> — 

*^*>fy7i-^fiK *^ * ^ > V ^xx f ^ & * 

(d) iss-ji, (a- i ) j&fr&xv/ttm (a- 2) ^55-1 o onmuM *) 0. 0 

1-5. 0%mU<Dm&-?M^htl2>o 
[0 0 5 4 ] 

. mft&*fa±.2*tz>tzit><Dwmmttim, mmnuM, nmm, m&m, 

[0 0 5 5 ] 

it 2 aUUJL±iiM^ Ltfflv^ £ t tfX § & o 

% xf U>^'J^-My7tf-h, yxf i/y^'jn-ji/, y'xf l/y^>Jn-;K 
/7-fe-r— K 7" n if p > ^ 'J n - A, 7o tf l^^'J a-^y 7-tf - K yntfi^ 
yy''j3-;K/yf^x-f^7-tf-b (PGMEA) , yVo tfV>^'J n-jV, 

, t>'7n^A'X-fA', ^y7'f;l/X-f;HI± ; E/ , 7xx;i/X-fjl/^t , ©^l7;V 
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^JRW'ffcW^-yitfl-^ffljftft^oiE^tt^jg^ti, (A-l) MMItt^ff 

«!W***1-4lfiE5H : -'fl:^»fc (B) »«£#J*-£trlSftjti»tea&», *5 «t ^ (A- 2 
) »»«tt*#»W*£Wi-*1B;5Wb^»£ (B) »|&&*J*^trl8;(ftSt*14»Jft»* 

[0 0 5 7] 

[il] 

aiiStSi^T-^o ilffli, — m^R^-r^- £fi-e#&v^\ iH-nm~~8fc 

/« mlS<7)gi«t4i $f £ L < ti 1 0 0 ~ 5 0 0 n mO«ffl-e*4„ 

[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

■fife*), Jf@Mf±t:> ^JR»ft!»^y*i-fl-^JSffljfl**«:^^>^-«:^-Cift 
*L> 8 0- 1 5 0°C, »i L< t±9 0~ 1 5 0 < COfiJS^#TT*7''J ^- * £ 4 0~ 1 
2 0#HS. Sfi L < 146 0 ~ 9 0W1U ZtibzWimo-?*? ft LT, Sfc 
lilMKJ:^ «*?WK»jtLfcft, 8 0- 1 5 0°C<^fiS^ftT, PEB (K^mtmlfe 
) ^ 4 0 - 1 2 0tJ>H, ifi L<ii60-9 O^WJfc-fo #:v»-?£*i£7;i'# U ilftfft. 

. 1-10 K.M%f- h?>f^7> J E-^AK Kn^rv K7fc?#?&£JB v>T5if£#i 

[0 0 6 1 ] 
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&itti-C#ftv^\ — jfeKti 3 0 0 n mWTOli^IIJ|^f> t n m^)lf M> X 
^IM^OfEH^ks^l-^ - ttf-CZ &o Wxlf, KrF, ArF, t^, EUV ( 
Extreme Ultraviolet «3S^^jt : &JI^ 13. 5 n m) , X££ft 
Wfflv^tt^o ±iELfc (A-l) XH (A-2) (B) tt»£*J£<&triSU&#t»tt 
mMtfo-Q $> Z> t £ Kfi, KrF> ArFim EUV. X ill ft £V»-f ft & $fig IC f$|ffl ft 

&fflv*4fc 2 0 0 n mttT^H^A^ - y^Mtlif £ Lv^ Q 
[0 0 6 2] 

[0 0 6 3] 

mitvoi-s mA-Mf&mm.^ cft*t^7xy- ^ffcfcH**jW# Lti/><?>#, mmmm 

£k 3jc|&W-e{±, i O i ^ ft nasi! J: V/ i tt * ^ V ^* «: *A t S 

[0 0 6 4 ] 

sfsfEiBtcMLTv^RjEaf (^ft< fct^jRBMbw^^wfl-^iSfflaiRwua^-r 

5. 0X10 13 -1. 0X10 15 li/cm 2 t*^;i:fIi^»), 1. 0X10 14 

-5. oxio 14 M/cm 2 -eis:yf Hv>„ 

[0 0 6 5] 
[0 0 6 6] 

<&mm.itmm> 
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*y%Ft<Dm^t^®i^ mtfti&m ttzimm.^z£&&& ( 

[0 0 6 9] 

oiittciotiif), — m^pi^-r^, £ t ii-e^ &v^\ — tent*, 1 #a*ib&n#ra-t? 

[0 0 7 0 ] 
[0 0 7 1 ] 

[0 0 7 2] 

^^^^-fb^^^rWJt LTfi, f^^yh + yK (Ti(0-nBu) 4 ) „ v^rf-^A 
/o^yF (Zr(0-nPr) 4 ) , T ;W 5 - u A * > K (Al(0-nBu) 3 ) , ^t^7h*y 
K (Nb(0-nBu) 5 ) , v'jn^xb^^ b*vF (Si(0-Me) 4 ) > *^fxf^y K (B(0-E 
t)s) f ©il 7 ^ 3 ^ y Kit^t ; ^ f ^ h 'J > h y y 7 > (MeSi (O-Me)s) > 9 Jx-*f- 
^yxKyy^V (Et 2 Si(0-Et) 2 ) ^ 2 ISJ^XOT^n* is Jl'&ZG-f )l>zt 
*v F ; T-fef-^T-t h yl$<Dffi&lrZ%}L 2 fiW±^7^34ry^i?:tt4tl7;V 
3*">K; 5>^-MV7'n^yK (Ln(0-iPr) 3 k >f y h V ^A-f V7*n^^y K 
(Y(0-iPr)3)^<^*±^JSO^JRTn/3 + v K* ; BaTi (0R)x £ f <DVzf)l< 7 = * v 

Kfb^^tf <b*t& 0 
[0 0 7 3 ] 

ifc> xts#JiT;un^r v vm<omiz, m^mr )v u * *y vm\z&w<r>fc*mm\^, m 
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# ft KiHlTkfrfl? J3 4 CfiB-^ £ t# <b 7 ;!/ 3 * v K V> t tz 14 T ^ 3 * v K ^ ^ 
f^vyhV^Kf f7"7- (C4H 9 0[Ti(0C4H 9 )20]4C4H9) 

[0 0 7 4 ] 

«\ *frffc3^/H« (C0CI2) ^O^JR^ny^ffc!^ f^-i?At^V7W7-bf- 
b (TiO(CH 3 C0CH 2 C0O)) 2 ) , ^ f * # ^ ;Mft (Fe(CO)s) ^O^JK*^#^Mk#% 

[0 0 7 5] 
[0 0 7 6] 

±S2<£JS 1"k^ v#M 14 # K $IJ PI £ ft & v> o Mx. {4\ 14 . > ? J - )t , 
x*y— /K T'n/V-iK ^-7°^>. b;lxjc>, ✓< >-t? >^ i 

-10 0 raMgJS^ITi^o 
[0 0 7 7 ] 

HKiR*$*Lfc^JR<k^*^7K^»Lr^JK»fkM*^*i-*xe (b) Srfrdo 

is, t nm-±mit^(D^mw^ii^%mt^ft±mmt^^f^^hK^ i> 

#£1-&#IS£7fck«!i!l!£*&^^k — »W-e**o 4 9 &7kk LTt4, 

tfeft k 4 19 j§ - * # jr mtmm m% h ft 0 

[0 0 7 8] 

m&z^-tz &mit&m z^tt mm± z fttz&mmuyom $ 

•fSIg (a' ) £fifv>. 3l£^v>"CfirlBX*I (b) fcfr^o 

*»*»*xs (a' ) is x van (b) ^SKitoii-f- ^4 19 . ^jrk^«**« 

Xfl (afifclMa' ) <0&. IS (b) ^tfd-^SO^^, ^<H10, » 
i L< (4 1 0 @ft±, $<btc«Fi L< {4. 2 0 HU^LtlfclJ LTfT 9 - t K X *) s »S± 
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b &x £ h o 

[0 0 7 9] 

mm*?lkmit&%!}<vmf3t. 7>\zym&tt:t*Z^z.2>z\tl,z£ ll^inm^^OO 

^mmtmm^^mt. ^^v^y^mv^^m^x^^ i>x 

%>Z\t tfX £ Z>(DXU t L 
[0 0 8 0] 

ifc, m%^/^r^mz.x.z>^m^&^x, ^mit^^^mm (mm ttx, & 
mmm/&mmtm$.^m&, mz.if (1) ^^t^^^m^^^^Lrv^ 

*^«"e<> <fc < (2) ^JRBI'ffc»i:*«'fb^fti:* , ff*^|fiItcJi*cfl|jiS:^jK 
LX^&Ufr*mir2>Bmxi> =fc < , (3) W^b^^#^mfb^4^:frifcLTv^gB 

[0 0 8 1 ] 

mm~mmirz>k<ox$>iM£±^o 

^ & £ £ o ^mt^m 05tT-fi o v » T & # K $IJ PI ti $ tt 4 v »<, 
[0 0 8 2] 

^zte^mxfr&tfz-? J - ^ \z\t3imx h h ^ t*-^7x/-;K *°'J if-;u-7i 

7-^^11^?-^%; r-t h y% t^zvjmx&ztfi) * 9 9 v ;i/BJM -^k 

& ** 'J ^ f - u y tt t\ 

ttz, PDDA (I 'J f ;i/-77 'J ^7 - 7 A ^ n 7 O") , *° } ) ^ V > << 5 

it&m i> mm x § ^> 0 ^jst^^^v K^^^b^ti, ^f-*^i4^^T-fb^-t?o^^- 
* > l t 7 - ^- > ^ k ffia^ffl -r ^, i t ^x^ & tz tb , 5^ m % znm-f&zt a* 

X^ho 

[0 0 8 3] 
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i/:li*;i/^y;H) U, t /:IST (2 5°C) His v>-C@#<7)1±^-e* -2. & O £ 
-^7iVn-;K t*-^-7^y-^, # 'J * * ^ 'J ^BSL < >^c07(cm 

[0 0 8 4] 
[0 0 8 5] 

(2) mmzmixLtzm. ^h^mwrni^m^Lx^mmtmrn^h^^^mmit^i-r 

(3) mwmt*vk3:Ltzm^, mm^m^Lx&mmt^mfrhtth&mmt'VQi-ym 

(4) mmzmm-zm^, mmtmi$-mtzm^i~m£Lxikmmtmmfrh%2>£m 

[0 0 8 6] 

£*io5^l?rffi£ffi^T, Jife (2) <7)i^{±^^tt»S^^», -tl£ (3) (om&l±& 
[0 0 8 7] 
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[0 0 8 8] 

t^t4-fc^ti-6o /7Xv^itii> m*^x, ifO&tt 

(OUT. i *o 

[0 0 8 9] 

«x.tf, ifyyXvJIi^i^^l^ ^fX^X^SBfOEE^te, 1. 3 3-6 
6. 5Pa (10-50 mtorr) , L < f4 1 3 . 3-2 6. 6 Pa (100-200 mtorr) T? 
^^»^ <t^S^-e*^o ^X^XTMSBtOX^X-rtbl^ti. 5 - 5 0 0W, fiF 

I L<lil 0-5 0WT^^it^l|-C*^ o ii7'7Xv5lIIIt©ji!iIll#fflli 
, 555— SUri, L<(±5-6 0ftX$>2>c\ ttmMX£>& 0 ifc, ^fHX^XV^L 
aoSSfi, *K Sf i L < f±- 3 0 ~ 3 0 0 *C-C* »K £ <b fcitf t L < t± 0 - 1 

0 0t-C^f), **>St3: L< HW.S. (5-4 0°C) -C*-6o ^7*7X7)111:11^/ 
7Xvgfli, #Kl&S$*L?\ Will "t^^-ftt^ (South Bay Technology, USA 
) <7)PE-2000 X7X-7xy*t- (Plasma etcher) ft^fflV^Ck^lio 
[0 0 9 0] 

®lxJ4\ *X>mibMf^<7>ffi7J(4, 7v^U±-13. 3Pa (lOOmTorr) 0|EHl*l 
, fftL<lil 3 3. 3-13333. 3Pa (0. l~100torr) <DWMft~£$>%> - £ 

m-cJb&o *vvmt^mnm*WLfrfrhm§m, ut l< {±5-6 o £ -t & z\ £ &x 

MiSKfi. MS— 6 0 0*C-C*»), 1ft t L< (4^fi- 4 0 Ottt^it^i 

& o 

[0 0 9 1 ] 
[0 0 9 2 ] 

f/c. ii^fflv^i^i^fttLtii, ^fi^t-ei oo-i ooot, 

SfiKli 3 0 0 - 5 0 0 °CT\ 3 0#-tfcB#F3> Sf * L < 14 1 - 6 0 frmx*$>2> Z t 

ifH^ 0 ttz, s i vz-^-tt £*<Dmtv j ?ir^mi$-&ttzm^T:^z>m&, mtemt 

[0 0 9 3] 

1RMT**#«ffc£-!»«tf>JgJ£tf\ ffiUtfaH— ffc^i m. $? 4 L < 14 1 0 0 - 5 0 0 
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[0 0 9 4 ] 

:t#fflL(, 0. 5 - 1 mmmm<om £ ttfZ bizft* Lv% £fz, feffiffi. 
mz®M1rZ>ff, jifif l-100n mtf>|SH-C*£ £ £7& f -e§, ft? £ L < l ± 1 0 — 2 0 n 

nm~m^m, Sf i L < 11 3 0 0 - 5 0 0 nm, l^lil nm-l/mi, fif S L < 1 0 
0 - 5 0 0 n m <Of£H 1" & - ^"C § & 0 
[0 0 9 5] 

e^#i4^^ri-^»o - -eo septette , B#&#£^i&v*fc&K#«&fl:^-7->' 

[0 0 9 6] 
[0 0 9 7] 

[0 0 9 8] 

w«n&£ #1- & j@ mm * mte-t h z t w~o # £ 0 

[0 0 9 9] 

£lZfcmZtlZ>Z.tl)m'&~?£2>o #K 1 0-2 0 nm-^XT-/^-Wb£*L7t®E&^> 
[0 1 0 0] 

m^j] 
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[0 10 1] . . 
[0102] 

(fo&i?y i ) 

mm i ioo sifi 

mm 2 io o jcssp 

mi§«Ji 6. 5 fiia 

•^ijp^J : 'J f-^g 0 . 2 2 7 KSSK 

i£M : h'jx^/-^75> 0. 108 MmU 

mnM : DMAc (v^t f^7-th7? K) 5 . 4 2 SffiSR 
i^l: PGMEA 7 3 0®figfl 

±IB&J&Ki3^-C, #|gl(±Tl£ [It 8] t/^tiif ^ ^ ^ I l¥^*Ti 8 0 
0 0 <DM5tl L ^mit&V>)'C$> *) , fb?5t [ f ] Om/nli 7 5/2 5 T^^ 0 
M2iiTie [ft 9] ^ft^ff ^f,^^Si¥^^18 0 0 O^^ttf^ 
tZ-C^O. lt^4 ] (Om/n(i 7 5/2 5 (ijifi-t 

ffc, mi&^J 1 i±TIE ML 10] ^TF-fit^m^h&o 
[0103] 

Hb8] 




[0104] 

Mb 9] 
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[0 10 5] 
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Kb 10] . 

0 0 



OfrfO 



0 N 2 0 
[0 10 6] 

h -/itc J; f) L > 9 0°C, 9 OPIftt^'J^-? Itllf 5 0 0 nrntcp 
KrFx^fyv^ ^@MCanoiv?±$!iFPA-3000EX3 (NA 0. 6. <r 0 . 6 5 ) £ ffl 

1 1 Or. 9 0#©##m^-^ (PEB) ^To^fi, 2. 3 8Si%rh5 

TVYTs^-Ts (L&S) <Ds*f -y*fc$LLXmW.*ntz 0 

-y^mt. IB*2 0 0 nmHl. 5 /u m<Dmmx^MZ^:X , ^f5mm, M 
$ 4 0 0 n m<75^gf^7^ L7t: 0 

2 5 0 nmL&S^7-^ 7^1:5^/1111=1 I 1 <Dik^X*%h fltz t 
§ (DMytMlt 1 5mJ/cm 2 "Cab o tz 0 

[0 10 7] 

a^lfo/c (10W, 23.9Pa (lSOmTorrK lOftWl) o 

>k^^X\ :oI«^10ml«f^^A;;W^7'^yF (Ti(0-nBu)4 ) : &{& ( 
^7°^>100mM) K 2^Kg*L^:t, 1 0m 1 ©^T'^ >C 1 *FlilIL> HC5ra 
1 co^y^ y\z 1 ^f B miLTt»L/:o -^v^\ ^<7)*^S^ 5 m 1 <D 4 * y yt&fckz l 

$mLfzo 

i £ tin*5HPMif1^ iaJi^^^xtzJ:^,!!;^^ (JilT\ -o-;i<7)«£ l>*-7 
Jilffff^fpJ tv^) ^ 2 OIU^^ilL^o 

#;V*T% ^O^t££^|f ^X-^SL (30W. 23.9Pa(180mTorrK 2B#F^) , ifMSB^ 

fthntzi-ym&mt, mftWffiLfztf, mmm-t-nm, m2 o o nm<Dmmtmc 
mm&zmnLtzi-? -7-t y ^- ^ - ymmwx ^ i> ^ t&frfrZo ttz^ nr-r-t 

[0 1 0 8] 

mm 2) 

mm 3 100 nmu 

mstZLM 2 2.76 k*sb 

wt&fkw 3 0.93 nmm 

fafiaffl : 7z;^!j!>s 0. 2 8 lfig 

S&flDjW : Y x )3-9 S -n/T5.> 0. 2 6 31 
i^J : fLixf;v (EL) 7 3 0 

_tiE«LJS»:*v»r, #0&3HTfE Kb 1 1] "C^-TSjjc^fi:^^ 1 

0 0 0 0 <DM»^mit^X$) *) . fb^l 3 ?) 1 /m/ n(i 63/24/1 3 (ft^E 
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[0 10 9] 
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_ 9 H3 

CF 3 S0 3 _ s+ CF 3 S0 3 " 

CH 3 
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2 5 0 nmL&S<O/^->7in : 1 <Dit^^W h fltz t # O^^icfiii 2 2 m J / c m 
WbftfcflMfcfflv^ Hifcf&J 1 tm&fc LTf ^-7ty -f- i - ■rm^ S: Kit L ^ t 

[0 1 13] 

(Hiftfli 3 ) 

^io@T^ot^ 2 omo^tiBitiK, mmtmcm^m^mwLtz^-^ =-7 
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4 10 0 

mn^^j 4 2 K»gis 

mi§^J5 0. 8M»fR 

MJ: f'Ji^y-^75> 0. 2 55CfiSR 

v£M :r/7^D5^f> 25 

it^J 1IPGMEA 438 WitU 

•BM2 : -fu tf y (pgme) 2 9 

0 0 0 0 <DMfrttmt&®X$> *) > tt&$&<D 1 /m/ n ti 40/40/20 (ip-fc^E 
i fc, mi&^^J 4 (±Tie Mb 1 5 ] fc^-f -ffc-frWT* 0 , BftH^SJ 5 tiTIB [ft 1 6 ] 
[0 118] 
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co 1 ) tiSo 
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